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Field pf fhn i nW n Mnn 

i 5 r .,* . Pr6Sent inventi °« "ncerns a ligand of the ORL 

I n I" Pref ; rably 3 U9and WhiCh "^algesia Tn 

r S cla t . " 3 ffiaOTnaUan ' P«fera bly a huaa „, and the 

-elated nucleic acid molecule eroding said ligand. 

dieted ThS PreSent inventl - concerns al so the inhibitor 

2 - a9ainst said ligand or isolated - cieic 

^ mc.ecule encoding said ligand. 

The present invention is a i so related tQ ae 

" I*. 9 ^ aCC ° rd1 ^ to invention by using the ORL, 

A li9and whi <=n induces hyperalgesia in an animal, ^ 

8 ::i e a ; ™ iia - ^ . is . ii gan d ^ 

es pro-ncciceptive properties 

■ r ^.^ fie Ftoperaes, in an animal and/or 

"" ce - pain Perception in an human. 

2 \~^.. t r i0g and/ ° r an of the peptide 

P ;;:^ e r : e iRvention - -y °* a whicn mimics 

; P-P-.-e .nteract.cn with its receptors, specially the 

; :i /:: ep r;;/ h referabiy * — 4 ^ Ptor , y raore e ^ 

•- - or the peptide accord^ to the inve „ tion ! or 

G:reCted a9a - St ^^ds blndlnff side epitope, o 




the peptide receptors, or anti-idiotypic antibodies directed 
against particular antibodies which bind to receptor- 
interacting specific portions of the peptide according to the 
invention . 

5 Antibodies can be raised to the peptide fragments 

and analogs, both in their naturally occurring forms, and in 
their recombinant forms. Additionally, antibodies can be 
raised to the peptide either in its active forms or in its 
inactive forms. 

0 An antagonist of the OKL 1 receptor, preferably a 

mammal ORL x receptor, more specifically the human ORL x 
receptor, is a ligand of said receptor which blocks its 
interaction with the ligand according to the invention. 

An inhibitor directed against the ligand according 

5 to the invention, is any molecule which may interact with 
said ligand in order to prevent the interaction of the ligand 
according to the invention wit.h its receptors, such as the 
ORLi receptor, preferably a mammal ORI^ receptor, more 
specifically the human ORL x receptor. 

Z An inhibitor directed against an isolated nucleic 

acid molecule encoding the ligand according to the invention, 
is any molecule which may interact with said isolated nucleic 
acid molecule and prevent its expression in an animal, such 
as a mammalian, preferably a human. 

S By an endopeptide which induces hyperalgesia is 

meant pure animal, particularly pure mammalian, preferably 
pure human, endopeptide as purified from natural sources, or 
preferably as produced by expression in a suitable host of 
a recombinant DNA sequence encoding said endopeptide. 

' y Said endopeptide may be composed of additional 

amino dCids sequences, provided that the properties of said 
er.^opepi iae as required by the present invention *re 
r.oir/.a.rea, 

A pharmaceutical composition according to the 
t ir.vtr/.ior,, is any pharmaceutical composition comprising an 
fcfjfcc'.ivc arr.cur.t of any of the products according to the 
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invention, and a pharmaceutical^ acceptable carrier 

toxic subsLn hariaaCeUtiCal Ca " ier ^ «"**tibl. non- 

the L r S SUltable deliVeri ^ the composition of 

the invention to a patient. 

5 A vector adapted for expression in a cell 

preferably a mammalian cell is *™ ™„i 

which M „ , * molecule or microorganism 

which may transfect said cell and may express in said cell 
the exogenous nucleic acid molecule (such as a cONA or a 
genomic DNA) it comprises. 

10 «».h k S ? ±d VeCt ° r ^ ^ 3 PlaSmid ' 3 rec °^inant virus, 
Swch a baculovirus, an adenovirus, 

Peacri prion of rh« i^ nt1tTn 

-^ar^H^-^s reC6Pt0r " 0rPh3n reCS P t0r 

.--mar. and murine- cDNAs have been recently characterized. 

-5 ORLx is structurally aJcin to opioid receptors and has been 

shown to be negatively coupled with adenylate cyclase*. ORL, 

transcripts are abundant in the central nervous system, 

especially in limbic areas, hypothalamus, pons and spinal 

^ cord, suggesting that the ORX, receptor may regulate a number 

- o. central processes including learning and memory, attention 

and emotions, homeostasis and sensory perception. We now 

report the isolation, from the rat brain, of a ligand of the 

CRL, receptor. The naturally occurring ligand was purified 

or. the basis of its anticipated ability to inhibit forskolin- 

2. induced cAMP accumulation in stable recombinant CHO(ORL,*, 

but not in non recombinant CHOfORL^J cells. The ligand is a 

novel neuropeptide which resembles the endorphin dynorphin 

A and who., amino acid sequence is Phe-Gly-Gly-Phe-Thr-Gly- 

A.a-Arg-Lys-Ser-Ala- Arg-Lys-Leu-Ala-Asn-Gln. The synthetic 

- ^p.adecapept.de inhib lt5 adenylate cyclase with an 
--to * I RM in CHO.ORL-) cells in culture and, when 
^:,;ster*d :n vivo, Educes hyperalgesia ir. mice. The 
-tier effect ls consistent with the observation that in vivo 

_ :r,.:bition of C P. Ll expression with an antisense 

- ;: :,onu Ci .ot»d. indue , hypcalgesia i„ th „. animals . Tflken 

o.r d.t. support" the notion that the newly 



discovered heptadecapeptide is a potent ORi^ receptor agonist 
and that it is endowed with pro-nociceptive properties. 

Several laboratories have recently identified 
huaan 1 and murine 2 * 8 cDNAs which encode a novel G-protein- 
coupled receptor whose amino acid sequence is most closely 
related to those of opioid receptors. We 1 have named this 
orphan receptor ORL 1# for flpioid Eeceptor-Li*e 1- Comparison 
of the primary structures of ORL x and of mu-, delta- and 
Jcappa-opioid receptors revealed numerous amino acid 
identities, not only in the putative transmembrane domains 
but alsc in the four putative cytoplasmic loops. Although 
CRL : does not resemble more one subtype of opioid receptor 
than the two others, it displays many acidic amino acid 
residues in its second exofacial loop, a trait that singles 
the kappa out of opioid receptor types. The orphan receptor, 
CRI-i, mediates inhibition of f orskolin-induced accumulation 
of cAMP by the opiate etorphine in a recombinant CHO cell 
line stably expressing the receptor 1 . However, etorphine is 
2 to 3 orders of magnitude less potent in inhibiting the 
cyclase via the ORL L than via an opioid receptor. 

CRL r transcripts have been detected in many 
discrete regions of the murine central nervous systen, 
especially in limbic areas, hypothalamus, pons and spinal 
cere. Ker.ce the hypothesis that orphan receptor ORL x must 
play a role in many central functions. Along this line, we 
have obtained evidence for a possible involvement of ORI^ in 
the perception of pain. The strategy used was that of the 
ar.tiser.se oligonucleotide 10 to inhibit expression of the ORL r 
r scepter. Repeated in vivo treatment with an antisense 
z,: ; gcnuclect ide to ORLj mRNA rendered mice less reactive to 
*.r.*rrr-a: nociceptive stimulation. Figure 1 shews that, in the 
p.are a^say cf Eddy and Leimfcach 11 , the animals which had 
r.re<3\ec with antisense oligonucleotide mAS[25,9] 
substantially increased latencies to rearing and 
- :-r.^.r;q ir. comparison with sal me- treated anin>als : 

:z • ; ' c///) vs 20 ♦ ? sec and 1C6 r 6 (p < 0.001) vs 



71 t 6 sec, respectively. Most significantly, the "missense" 
oligonucleotide hAS[25,9], the human counterpart of 
mAS[2S,9], was totally ineffective in this respect, 
indicating that the hypoaigesic effects elicited by the 
5 antisense mAS[25,9] were not due to non specific actions. 
Since a treatment with the antisense oligonucleotide should 
have decreased expression of the receptor, it could be 
predicted that ORLj normally facilitates pain perception. 

Owing to the potential importance of this notion 
0 in neurophysiology and, possibly, neurophysiopathology, 
identification of an endogenous ligand of the ORI^ receptor 
had become a major issue. 

Our strategy for isolating an endogenous ligand of 
CRLi was based on the fact that the orphan receptor is 
5 negatively coupled with adenylate cyclase. The desired 
compound was therefore expected to inhibit forskolin- induced 
accumulation of cAMP in the recombinant CHOfORLj*) but not in 
the non recombinant CHO (ORI^ - ) cell line, as we had 
previously shown for etorphine (Fig. 2). The choice of the 
> initial extraction procedure from rat brain was largely based 
on the structural homology of ORL x with opioid receptors in 
general ana the kappa receptor in particular. Extracellular 
Iccp 2 of the kappa-opioid receptor is required for high 
affinity binding of dynorphins 12 - 13 . Since ORL x possesses such 
an acidic second exofacial loop, we surmised that the ligand 
in question might be a peptide which resembled dynorphin. 
Therefore, we used the extraction procedure that allowed 
Teschemacher et al . to isolate a pituitary paptide that was 
later identified as dynorphin A 9 . 

The first purification step, size exclusion 
cMomancgrapny cf the crude peptide extract on Bio-Gel P-2, 
proves fcfficier.t m revealing the desired activity, i. e. 
:.-.r..r,: of cAMP accumulation in CHO (ORLj * ) but not in 
1 . o*:;.-; !F;g. 3d). The active fractions were 

revered ir. tr.c /-.id volume (pool Fl , and, to some extent 
p-,',. F2 fr.ct sncwr.;, indicating that the biologically 



active substance had a M r around 1,800, the nominal exclusion 
iiait of Bio-Gel P-2. Pools F3 to F10 were either inactive 
or equally effective in inhibiting (or stimulating in the 
case of F7) adenylate cyclase in the two CHO cell lines (data 
5 not shown) . Pool Fl was further purified by cation exchange 
FPLC (Fig. 3b) . Activity was recovered in two consecutive 
l-ml fractions eluted at nearly 0.4 M NaCl, indicating the 
strongly basic nature of the active compound (s) . These two 
fractions were then applied directly onto a reversed phase 
10 H?LC column and gradient-eluted with acetonitrile (Fig, 3c) 
to yield enough material of sufficient purity for protein 
sequencing. This material was found to be a heptadecapeptide 
cf average molecular nass 1,910 and whose sequence was 
determined to be ?he-Gly-Gly-Phe-Thr-Gly-Ala-Arg-Lys-Ser-Ala- 
1 3 Arg-Lys-Leu-Ala-Asn-Gln. 

To make sure that the sequence in question was not 
that of a major contaminant, the heptadecapeptide was 
syr.thetized as well as its x Tyr analogue for the purpose of 
generating a radioiodinated probe. The two peptides were 
20 cctained at * 98* purity as assessed by RP-HPLC and had the 
predicted molecular masses (1,809 and 1,825 respectively) as 
assessed by mass spectrometry. Fig. 4 shows that the 
svr.tr.etic heptadecapeptide was very potent in inhibiting 
t crsKclir.-ir.duced accumulation of cAMP in the recombinant 
25 c:-:c -?.:.;•} cell line. Its IC 50 was 0.9 x 10" 9 moi/1 and 
rr.ax.-ai inhibition amounted to 90*. The synthetic peptide had 
r.z a:t:cr. or. cyclase in the non recombinant CKO ( ORL^" ) cell 
l;r.e at concentration up to 1 uM (not shown). Interestingly,- 
•.:.«.- : 7yr analogue was as effective as the parent peptide on 
j ' -jy-.ase :r. CHC cells expressing the receptor (IC 50 = !-° x 
; \ ■" r.-l/., -uaxir.a. inhibition > 90*.) and totally inactive in 

w; i 'i * /': eel 1 S . 

synthetic heptadecapeptide was also found to 
-v*j i:. vi . . Intracerebroventr icul r injection of 10 
. . , , 0 r '.he peptide rendered mice hyperreactive in the 
h.a**r •.e- #: *. h.-jjre t> 3I.OW3 that the hyper a Iges ic effect 
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was dose dependent for 10 ng (5 5 0 , ol , M 

« ^d.. * hiwly 5lgni ^ £ - - ... p«, 

- a „d escape , - « the Xatencies 

<=? peptide: 14 - , oserved at the laroer dose 

» <-«.. p < coo.," vs 5 i: ° e °" « » * * - * 2 

-ere exactly the oppo.it. Z' '""""-^V- ™ese .„.«, 

^ those of dyncrpnins, e^peciallv T «»«bl«c with 

s-~-~~. • e -Pecially dynorphin A (Fio fii - t 

S "- Ctlirai hoaologies between this r „„ , 

^.orp fci „ A , uppor£ the ldea ^» *™ P^tide and 

-h the cm. x receptor as th. u«« d ^ 
epicid receptor^- «. i 5 Tn la " er d ° es with the Jcappa- 

^ '-wed as aa de ,p o/TT^' ^ "™ ^ 

Message" f cr b^oloai«i ^-terminal Phe-Gly-Gly-Fhe 

y topological activity, followed by a Th-n„ >, 

Ar 3 ^y S - Se r-Ala-Arg-Ly S "address- f or h Gly-Ala- 
The "address- contains aU t J POt ^ 1S ' 
- anticipated to ^ ' h ^.J?" ^ ~ id that 
2Z the reciter. " 8 * C ° nd loop of 

-= — d aU:~ d P ^i ::r:; e inde - we have 

activity ard sa „„ . P 1C " che sajne biological 

Sane molecular mass u 9 i 0 ♦ j, 
Peptide. There was nn . « i,9.o ♦ 2) as the rat 

— ,c fcu ! Z CnOU9h ° f thiS P«Ptid. for complete 

- - . ;/we r r e e Si r S ™° d ™ed (4 -a, u, 12 

- the ^ S Z 1 ^ ^ —ending a.ino 

-^e raw sequence. 

- -:; r " currin9 ' ** •«««» ^.x.t 

rr ~ «• — f — -o logy a„: :i; 
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perception 1 ' 4 . Two in vivo observations now give experimental 
support to this notion : 

;i) inhibition of receptor expression with an antisense 
oligonucleotide induces hypoalgesia (Fig. 1) , and 
5 ;ii) intracerebroventricular administration of the 
heptadecapeptide induces hyperalgesia (Fig. 5) , in 
mice. 

Thus, the neuropeptide is endowed with pro- 
nociceptive properties and we suggest that it might be named 
1 : ncciceptin . Together , nociceptin and its receptor, CRL : , may 
represent the molecular basis to a novel pain regulatory 

i 

mcdality in the central nervous system. 

Finally, the striking structural homologies which j 
exist between the CRLi and opicid receptors and between the — - 

\z r.cvel peptide an-; endorphins, make it likely that the genes 
encoding the two classes of receptors and those encoding the 

two classes of neuropeptides have evolved in parallel, each ^ 
frcm a common ancestor. Since dynorphin A is one of several . 
pr:cyr.::pr.:r. :6 -< rived endorphins, one may anticipate that | 
2 : tr.e r.cvel pept ; zi is but one representative of a larger i 
family whose cth-=r members await identification. w » - 1 

As the CRL-i is located in specific parts of the 
itr^.r., such as the central nervous system, especially in 

l-r.c;c areas, hypothalamus, pons and spinal cord, said ■ \ 

;. i r e:ep:cr and its ..ganc may be involved in the control of ; * V? 

cf.er f-r.ctior.s anc related behaviours. For instance, the 

Z'rl. receptor and '.is -igand may reguiate neuroendocrine ' 
secretion, stress, learning and memory, attention and ^ 
emtticns, nimecstasis and sensory perception, motricity, 
j cr./-eiy ( ; r:s 1 i r,c 1 1 ve behaviour, .... : 
Thjs, the present invention is related to any J 
le wr.ich may affect said functions and behaviours and j 
: :> a 1 ; g*:.r3 the CrL l receptor. '1 
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FIGURE LEGENDS 

FIGURE 1 Effects of repeated i.e. v. injection of mouse antisense mAS(25,9]- 
or of human missense hAS[25,9]- oligodeoxynucleotide on the latencies to 
rearing and escape jumping of mice in the hot plate test of Eddy and 
Leimpach 11 . Each bar represents the average reaction time ± s.e.m. from 20 
animals. Statistical comparisons of oligo- and saline (control)-treated groups 
were performed using the Student's t test. *** p < 0.001. 

METHODS. The antisense oligonucleotide. mAS[25,9I, was the 17-mer 5*- 
GGAGAAAGGACGGGGTA-3* complementary to bases 9 to 25 of the translated 
reg.on of the mouse ORLt mRNA. The "control", missense oligonucleotide. 
hAS[25.9], was the 17-mer 5*-GGAGAAAGGACGAGGTA-3' complementary to 
bases 9 to 25 of the translated region of the human ORLi mRNA. The oligos 
were dissolved in sterile physiological saline (0.9 g/l NaCD at the final 
concentration of 2 mg/ml. Male Swiss CD1 mice of 20-25 g (Charles River) 
were manually injected with 10 y\ of solution directly into the lateral brain 
ventricle, on a daily basts for A consecutive days. Three groups of 20 mice each 
were used: sal.ne-, hAS[25,9I- and mAS[25.9I-injecte<j. The animals were 
tested individually, 96 hrs after the last injection, for reactivity to the thermal 
nociceptive stimulus. 

FIGURE 2 Inhibition by etorphme of forskolin (FSK)-inouced accumulation of 
CAMP «n CHC(ORLi +). a recombinant CHO eel! line stably expressing orphan 
f* eoxor OHi, The CHOiORLi line used here is a more responsive subclone 
c' t-e or Q.na> recomomant clone 1 . Forskolin-mduced accumulation of cAMP in 
' *jc* ceils (2 x 10 5 tuoeJ was assayed after incorporation of l 3 H|adenine into 
.mraceiiuia' pool of ATP, by selective elution of [ 3 H!cAMP from a single 
r. o* accc ai-jm.na 1 * 1 7 Each data point is the mean ± s.e.m. of triplicate 
o*<- :~,i?iors ErofDrme's IC50 wa's - 0.7 yhA and maximum inhibition 
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amounted to - 80%. Also shown for comparison is the effect of etorphine on 
FSK-induced accumulation of cAMP in non recombinant. CHO(ORLi') c e,ls - 

FIGURE 3 Purification of the endogenous ligand of orphan receptor 0RL-|. a. 
Size exclusion chromatography of the crude peptide extract from rat brain. 
Fractions were combined in 10 pools as indicated. The insert shows that the 
sought-after activity, inhibition of FSK-induced synthesis of cAMP in 
CH0(0RL-| "•") but not in CHO(ORL-|") cells, is present in pool F1 . o. Cation 
exchange FPLC of pool Fl. The molarities above the X-axis are those of NaCl in 
the elution gradient. A major peak of activity was eluted at about 0.4 M Nad 
(fractions 67 and 68. filled rectangle), e. Reversed phase HPLC. The 
percentages above the X-axis are those of acetonitrile in the elution gradient. 
The desired biological activity, marked by an asterisk, was recovered as a single 
fraction which was eluted at 26% CH3CN. 

METHODS, a. Freshly dissected and rapidly frozen rat brains (35 g) were 
processed essentially as described by Teschemacher et al. 14 to yield a crude 
peptide extract. The latter was lyophilized. dissolved in 10 ml 0.1 M AcOH and 
loaded onto a column of Bio-Gel P-2 (2.3 x 90 cm) equilibrated in 0.1 M AcOH. 
Eiution was with 0.1 M AcOH at room temperature. The flow rate was 0.6 
mi/min. Fractions of 4. ml were collected, assayed for absorption at 280 nm and 
combined into pools F1 to FTO as indicated. Individual pools were lyophilized. 
dissolved in 2 ml phosphate buffer (20 mM NaP0 4 . pH 6.4) and assayed for 
mh.bition of forskoiin-induced intracellular accumulation of cAMP in the 
CHOiORLi ♦) and CHOIORLO ceil lines, as refered to in the legend to Fig. 1. 6, 
The Fl pool (1 8 ml) was applied to a SP/8HR cation exchange column (Waters) 
ecuiuorated with 20 mM NaP0 4 butter, pH 6.4 (buffer A). Elution was at 1 
mi/mm (aDout 200 psi; Waters 650E Advanced Protein purification system) with 
100% Duffer A for 15 mm followed by a linear gradient from 100% buffer A to 
£C% Ou«ter B (20 mM NaP0 4 f 1 .0 M NaCl. pH 6.4) ,n 60 mm. A 10-yl aliquot 
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' of each fraction was assayed for inhibition of FSK-induced accumulation of 
cAMP on recombinant CHO(ORli + ) cells, c. The active fractions (67 and 68) 
were pooled and loaded directly onto a reversed phase HPLC column {p 
Bondapak Cis* 3.9 x 300 mm; Waters). The eluents were 0.1% TFA in H2O 
(eluent A) and 0.1% TFA in acetonitrile (eluent B). Elution was at a flow rate of 
1 ml/min for 10 min with 100% A followed by a gradient to 10% B in 5 min and 
a gradient between 10% and 40% B in 50 min. Detection was at 210 nm. 
Fractions of 0.5 ml were collected. A 10-//I aliquot of each fraction was taken to 
dryness (Speed Vac), redissolved in Krebs-Ringer Hepes buffer and assayed for 
inhibition of forskolin-induced accumulation of cAMP on recombinant 
CH0(0RL + ) cells. The molecular mass and sequence of the active compound in 
fraction 40.5 were determined with a Lasermat mass spectrometer (Finnigan 
MAT) and a model 4-76A protein sequencer (Applied Biosystems). respectively. 

FIGURE 4 Inhibition by the synthetic heptadecapeptide (s-HpDPep) and its 
^yr analogue of forskolin-induced accumulation of cAMP in recombinant 
CH0(0RLi **) cells. Assay for cAMP in intact cells was as in the legend to Fig. 
2. Each data point is the mean ± s.e.m. of triplicate determinations. 

FIGURE 5 Effects of a single i.e. v. injection of the synthetic 

heptadecapeptide (s-HpOPepJ on the latencies to rearing and escape jumping of 

mice in the hot plate assay 11 . The animals (see legend to Fig. 1) were manually 

injected with 0 (control), 10 or 100 ng s-HpDPep in 10 y\ of saline solution 

(fJaO, 9 g/l) and tested 20 min later. Each bar represents the average reaction 

ttrr.e r s.e.m. from 20 mice. Statistical comparisons of peptide- and saline 

'ccr.uoli-treareo groups were performed using the Student's t test.** P < 0.01, 
• » • 

P < 0 001. The experiment was repeated twice with essentially the same 

'esjirs 
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FIGURE 6 Comparison of the sequences of the endogenous heptadeca- 
pept.de refered to here as ORL V HpDPep. and of dynorphin. The sequence of 
the dynorphin is that of porcine pituitary dynorphin A 9 , identical amino acid 
residues are boxed. The -message" and 'address' divisions of dynorphin A 15 
are indicated. 

FIGURE 7 Nucleotide sequence of a partial rat brain cDNA 
encoding a precurseur of the nociceptine peptide. The cDNA 
was isolated from a lambda zap bibrary of total rat brain 

(stratagene) by hybridization with a probe generated by PCR 
on rat genomic DNA : the degenerated primers were designed 

from the nociceptine sequence : 

A 



The underlined segments correspond to linkers comprising 

-e^r^ction sites for cloning. 

-e'seauence encoding nociceptine extends f romnucleotide 364 
to 414; it is flanked in 5' and 3' by codons specifying 
Lys-Arg dipeptides. 
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CIAIMS 

1- Ligand of the ORL x receptor, preferably a mammal 
ORL x receptor, more specifically the human ORI^ receptor. 

2. Ligand according to claim 1, which induces 
5 hyperalgesia in an animal, such as a mammalian, preferably 
a human. 

?. Ligand according to claim 1 or 2, which is a 
peptide, such as an endopeptide, of animal, preferably of 
mammalian, more specifically of human, origin. 
10 4 - Ligand according to claim 3, which is a peptide 

having the following amino acids sequence : 
SEQ. ID N01: 

Phe-Gly-Gly-Phe-Thr-Gly-Ala-Arg-Lys-Ser-Ala-Arg-Lys-Leu-Ala- 
Asn-GIn, 

15 its analogs and/or its agonists. 

5. Antagonist of the OfU^ receptor, preferably of 
the mammal ORL x receptor, more specifically the human ORL x 
receptor . 

6. Antagonist according to claim 5, which is a 
2C polyclonal cr monoclonal antibody or to a portion thereof. 

7. Isolated nucleic acid molecule encoding the 
ligand of claim 3 or 4 . 

8. Nucleic acid molecule of claim 7, wherein the 
nucleic acid molecule is a DNA molecule. 

25 9 - Nucleic acid molecule of claim 8, wherein the 

nucleic acid molecule is a cDNA molecule. 

10. Nucleic acid molecule of claim 8, wherein the 
nucleic acid molecule is genomic DNA. 

11. Isolated nucleic acid molecule encoding the 
.igand of claim 3 cr 4 and having at least the sequence of 
figure 7 cr a portion thereof. 

12. Inhibitor directed against the ligand according 
to any of the claims 1 to 4 or the isolated nucleic acid 
molfccuie according tc any of the claims 7 to 1 1 . 
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13. Inhibitor according to claim 12, which is a 
polyclonal or monoclonal antibody directed against the ligand 
according to any of the claims 1 to 4. 

14. Inhibitor according to claim 12, which is an 
5 antisense oligonucleotide which has a sequence capable of 

specifically binding to the nucleic acid molecule according 
to any of the claims 7 to 11 so as to prevent its 
transcription and/or translation. 

15. Inhibitor according to claim 14, comprising 
0 chemical analogs of nucleotides. 

16. Inhibitor according to claim 14, said 
oligonucleotides having sequences which differ from one 
another at predefined positions. 

17. Inhibitor according to any of the claims 14 to 
5 16, wherein the oligonucleotide is coupled to a substance 

which inactivates the nucleic acid according to any of the 
claims 7 to 11. 

18. Inhibitor according to claim 17, wherein said 

substance is a ribozyme. 

C 19. Pharmaceutical composition comprising an 

element chosen among the group consisting of the ligand 
according to any of the claims 1 to 4, the antagonist 
according to the claim 5 or 6 and/or the inhibitor according 
tc any of the claims 12 to 18, and a pharmaceutically 

It acceptable carrier. 

20. Phai.-maceuticai composition comprising an amount 
of a substance effective to reduce the expression and/or the 
"effects* resulting from expression of the ligand according 
tc any of the claims 1 to 4, and a pharmaceutically 

;G acceptable carrier. 

21. Pharmaceutical composition comprising an amount 
cf a suLstar.ce effective to reduce the expression and/or the 
"effects" resulting from expression of the isolated nucleic 
ac:a molecule according to any of the claims 1 to 11. 
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22. Pharmaceutical composition according to any of 
the claims 19 to 21, for the treatment and/or the prevention 
of a disease related to the following functions and/or 
behaviours : hyperalgesia, neuroendocrine secretion, stress, 

5 anxiety, instinctive behaviour, decreasing of learning, 
memory, attention and/or sensory perception. 

23. Transgenic non-human animal which comprises the 
nucleic acid molecule according to any of the claims! 7 to 11. 

24. Transgenic non-human animal which comprises the 
0 nucleic acid molecule encoding the ORl^ receptor, preferably 

a mammal ORL x receptor, more specifically a human ORI^ 
receptor. 

25; Method for recovering an inhibitor not knov/n 
to be capable of specifically binding to a ligand according 

5 to any of the claims 1 to 4 can specifically bind to it, 
which comprises contacting the ligand according to any of the 
claims 1 to 4 under conditions permitting binding of a 
inhibitor known to bind the ligand according to any of the 
claims 1 to 4, determining the presence of any inhibitor 

: bound to the ligand according to any of the claims 1 to 4, 
and recovering said inhibitor. 

26. Method for recovering a compound not known to 
be capable of specifically binding as an antagonist or as an 
agonist to a ORL l receptor, preferably a mammal ORL x 
receptor, specifically a human ORL 1 receptor, can 
specifically bind to said receptor, which comprises 
contacting a cell, preferably a mammalian ceil, comprising 
a vector adapted for expression in a mammalian cell, which 
vector further comprises nucleic acid molecule which 
expresses saic ORLj receptor on the cell's surface, with the 
compound under ■ conditions permitting binding of ligand known 
to tir.ci to said receptor, detecting the presence of any 
compound bound to said receptor, and recovering said 
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27. Method for recovering a compound not known to 
be capable of specifically binding as an antagonist or as an 
agonist to an ORI^ receptor, preferably a mammal ORL^ 
receptor, specifically a human ORL^ receptor, can 
5 specifically bind to said receptor, which comprises preparing 
a cell extract from cells, preferably of mammalian cells, 
which comprises a vector adapted for expression in said 
cells, which vector further comprises nucleic acid molecule 
which expresses said receptor on the cell's surface, 
0 isolating a membrane fraction from the cells extract, 
incubating the compound with the membrane fraction under 
conditions permitting the binding of a ligand known to bind 
to said receptor, detecting the presence of any bound 
compound, and recovering said compound. 
^ 26. Method for recovering a compound which is not 

known to be capable of binding as an antagonist or as an 
agonist an ORI^ receptor, preferably a mammal ORL x receptor, 
mere specifically a human ORL x receptor, and prevent the 
ligar.d according to any of the claims 1 to 4, to activate 
2C said receptor, which comprises contacting a cell, preferably 
a mammalian cell, which ceil comprising a vector adapted for 
expression in said cell, such vector further comprising 
nucleic acid molecule which expresses said receptor on the 
cell's surface with the compound under conditions permitting 
25 measure of a functional response, determining whether the 
compound prevents the ligand to activate said receptor, and 
recovering said compound. 

29. Method according to claim 28, wherein the cell 
is a ncn-neurcnai cell, comprising tr.e cellular components 
Y r.e^ssary tc produce a seccr.a messenger and wherein the 
cetenr.ir.aticr. 'of wr.etr.er the compound blocks the activation 
*A tr.e- Orl : receptor by a I : ?ar.d a: zz d : ng to any of the 
c.a.ma : tc < or mimics ; nact : va t icn cf the CRL X receptor by 
c . .<;*r.c accor^;r.g tc *r.y cf t he cla;** 1 to 4j comprises 
. • ......... - <r rr.r concentration of the second 
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30. Method according to claim 29, wherein the 
second messenger is chosen among the group consisting of 
cyclic AMP (cAMP), inositol phosphate metabolite or 
intracellular calcium. 

31. Method according to claim 29, wherein the 
modification of the second messenger is monitored by a 
secondary production of a report molecule (such as a 
iuciferase, a &-galactosidase, a chloramphenicol 
acetyltransferase, a hormone, ...) or by the 
physiological modification of the cell (monitored by measure 
of the extra-cellular pH) . 

32. Method according to claim 29 to 31, wherein the 
r.cr.-neuronal cell is CHO. 

33. Compound identified by the method according to 
any cf the claims 25 to 31. 

34. Pharmaceutical composition comprising the 
compound according to claim 33 and a pharmaceutical^ 
acceptable carrier. 

25. Diagnostic device comprising the ligand 
according tc any of the claims 1 to 4, an inhibitor according 
tc any cf the claims 12 to 13 and/or the ORL, receptor, 
preferably a mammal CRL : receptor, more specifically a human 
Z?L : receptor. 

3€. Method cf genetic treatment or prevention of 
a ^sease induced by a ligand of the ORL, receptor, 
p r e ! e r at 1 y a mammal 0RL x receptor, more specifically a human 
receptor, in an animal, specifically in a human, wherein 
cr. antagonist according to any of the claims 5 to 6 or an 
.nr.. titer according to any of the claims 12 to 18, or a 
r.-c.«r;c acic molecule encoding said antagonist and/or said 
v.r oa-r: r. ; s ter ed to patients with a pharmaceutical^ 
at. e ;arr;er to reduce the expression and/or the 
"< -rr-'.-t^" ret^;tir.g from expression of the ligand according 
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250 260 270 280 290 300 

CAT CTGAAG AG AATGC C GC GTGTC AGGAGTGTGGTGC AAGC C C GAG AC GC AG AGC CTGAG 
G^GGACTTCTCTTACGGCGCACAGTCCTCACACCACGTTCGGGCTCTGCGTCTCGGACTC 

3i0 320 330 340 350 360 

CCAGA^GCAGAGCCTGTCGCAGATGAGGCCGATGAGGTGGAGCAGAAGCAGCTGCAGAAA 
CGTC^ACGTCTCGGACAGCGTCTACTCCGGCTACTCCACCTCGTCTTCGTCGACGTCTTT 

370 380 390 400 410 420 




430 440 450 460 470 480 

T-CAGTGAGTTTATGAGGCAGTACCTGGTCCTGAGCATGCAGTCAAGCCAACGCCGGCGC 
AAGTCACTCAAATACTCCGTCATGGACCAGGACTCGTACGTCAGTTCGGTTGCGGCCGCG 

490 500 510 520 530 540 

ACTCTGCACCAGAATGGTAATGTGTAGCCAGAAGGAGCCCCTCCCAGCTGCACCGGCCAC 
TG AGAC GTGGTCTT ACC ATTAC AC ATC GGTCTTCCTC GGGGAGGGTC G AC GTGGCC GGTG 

550 560 570 580 590 600 

TGCAACCCATGAGCATCCAGGTGAGCCCCCGTACAGCATGTGTCCACACCAAGACCTGCA 
ACG— T>GGGTACTCGTAGGTCCACTCGGGGGCATGTCGTACACAGGTGTGGTTCTGGACGT 

610 620 630 640 650 660 

GGCCGGGAGTCAGGATTCCTCCTTCCCTGAGGCACTGAACACCCGCGGCACCTCCCCACA 
CCGGCCC-CAGTCCTAAGGAGGAAGGGACTCCGTGACTTGTGGGCGCCGTGGAGGGGTGT 
"^"^ - 720 
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670 680 690 700 710 720 

A „ G ^ r .„ CACCAC ^ XCCTGTTGC TACATCAGAGTGTATTTTTGTAATTCCTCCAGCTA 
r-ACA^AGTGGTGTTAGGACAACGATGTAGTCTCACATAAAAACATTAAGGAGGTCGAT 

730 740 750 760 ? 7 0 780 

AC . AATGGCCCCATCTTCTTGCTCATCCTCTGCCCTCTCGTAGGGCCAGGTGAGAG 

TG-AAAATTACCGGGGTAGAAGAACGAGTAGGAGACGGGAGAGCATCCCGGTCCACTCTC 

7S0 800 810 820 830 840 

CAACA~GAAATCAGACCTGGGGTTTTGCCTCACCACTGCCATAACTGGTTTGTAAAGGAG 
C^G^AC^TTAGTCTGGACCCCAAAACGGAGTGGTGACGGTATTGACCAAACATTTCCTC 

** " 650 860 870 880 890 900 

c ^ G ^ r ^ T ^ GACTGA7 ^ GrrrGA AACAACTTTCTCCATTAAACTTCTACTGAGCAAAA 

gacaJ^aaaaactgactaacaaactttgttgaaagag^taatttgaagatgactcgtttt 

913 920 930 

TOCTT^TAAAAAAAAAAAAAAAAAGGAATTC 3' 
fiZZ AA7C ATTTTTTTTTTTTTTTTTC CTT AAG 5 ' 
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